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tinh (’ng dung thuc tién trong viéc hd trg nha
hoach dinh chinh sach trong viéc phan bé chi phi
y t€, s dung hiéu qua ngudn ngan sach danh
cho y té.

Céc nghién clu tiép theo cb thé dua trén két
quéa tUr nghién cffu nay dé€ so sanh, va bS sung
cap nhat dir liéu cac mo hinh du bao chi phi, khai
thac nhiéu théng tin hon vé ddc diém lién quan
dén ngudi bénh, va quan tam dén nhirng loai chi
phi khac nhu chi phi truc ti€p ngoai y t€, chi phi
gian tiép, d€ cb thé danh giad day du vé chi phi
diéu tri bénh Thalassemia tai Viét Nam.

V. KET LUAN

Nghién clu da phan tich va du bao chi phi
truc ti€p y t€ trong di€u tri ndi trd cho ngudi
bénh Thalassemia <16 tudi theo quan diém cla
cd quan BHYT, tao co sG quan trong cho cg quan
quan ly y t€ danh gia mot cach chinh xac vé chi
phi diéu tri bénh Thalassemia, tUr dé, udc tinh
dugc ngubn ngan sach ma BHYT can chi tra cho
ngudi bénh, hudng dén phan bé hgp ly ngubn
ngan sach trong cham séc y t€ tai Viét Nam.
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U'NG DUNG CONG NGHE GIAI TRINH TU’ GEN THE HE MO'T TRONG
CHAN POAN NGUYEN NHAN ROI LOAN PHO T KY O TRE EM

TOM TAT

Muc tiéu nghién cu’u Khao sat ty 1é mang da
hinh gen MTHFR C677T va MTHFR A1298C & tré mac
r0| loan phé tu ky tai Viét Nam va danh gla vai tro cla
cobng nghe giai trinh tu gen th& hé mdi trong chan
doan nguyen nhan r6i loan pho tu ky G tré em. DOi
tugng va phucng phap nghlen clru: Ngh|en Cu’u
md ta cit ngang trén 50 tré dugc chdn doan méc roi
loan phé tu ky theo tiéu chudn DSM — IV tai B& mdn Y
sinh hoc — Di truy@n tir thang 9/2019- thang 9/2020.
Két qua Ty Ié mang k|eu gen MTHFR 677 CC/CT/TT
§ tré méc r6i loan pho tu ky 13 70%/26%/4%. Ty 1&
mang kiéu gen MTHFR 1298  AA/AC/CC la
28%/60%/12%. C6 15 bién thé khac nhau lién quan
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den rdi loan phé tu ky dudc phat hién béng cdng nghé
giai trinh tu gen thé hé mdi. Két luan: Ty Ié phdn bo
kiu gen MTHFR 677 CC/CT/TT & tré mac rdi loan phd
tu ky la 70%/26%/4%. Ty |é phan bd ki€u gen MTHFR
1298 AA/AC/CC la 28%/60%/ 12%. Cong nghe giai
trinh tu gen the hé mdl la mot ky thuat co g|a tri trong
chan doan cac nguyen nhan di truyen gay rdi loan phd
tu ky, dac biét la cac bién the hiém gap.
T4 khéa: Rbi loan pho tu ky, NGS.

SUMMARY

APPLICATION OF NEXT-GENERATION
SEQUENCING (NGS) IN DIAGNOSING THE
CAUSES OF AUTISM SPECTRUM DISORDER

IN CHILDREN

Objectives: Investigating the rate of patients with
MTHFR C677T and MTHFR A1298C polymorphisms in
children with autism spectrum disorder and evaluating
the role of Next-generation sequencing NGS in
diagnosing causes of autism spectrum disorder.
Subjects and method: A cross-sectional descriptive
study was conducted on 50 children diagnosed with
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autism spectrum disorder according to DSM — 1V at the
Department of Medical Biology and Genetics from
September 2019 to September 2020. Results: The
rates of genotype MTHFR 677 CC/CT/TT in children
with autism spectrum disorder were 70%/26%/4%,
respectively. The rates of genotype MTHFR 1298
AA/AC/CC in children with autism spectrum disorder
were 28%/60%/12%, respectively. There were 15
different variants in the genes associated with autism
spectrum disorder detected by NGS. Conclusion: The
rates of genotype MTHFR 677 CC/CT/TT in children
with autism spectrum disorder were 70%/26%/4%,
respectively. The rates of genotype MTHFR 1298
AA/AC/CC in children with autism spectrum disorder
were 28%/60%/12%, respectively. NGS is a useful
technique for diagnosing genetic causes of autism
spectrum disorder, especially rare variants.
Keywords: Autism spectrum disorder, NGS.

I. DAT VAN DE

RGi loan phd tu ky (ASD) dé cap dén mét
nhém cac rdi loan phéat trién tdm than bao gém
tu ky, hoi chirng Asperger (AS) va Rai loan phat
trién lan tda & tré em (PDD-NOS), dic trung bdi
su’ khdi phat s6m rGi loan chifc nang giao ti€p va
tuong tac xa hoéi, hanh vi Iap di lap lai va giam
cha y.! Tai Viét Nam, theo nghién clfu cta khoa
phuc hoi chifc nang bénh vién Nhi trung uong xu
thé mac rdi loan phd tu ky tdng nhanh tir 122%
dén 268% trong giai doan nam 2004 dén ndm
2007 so vGi nam 2000 va s6 tré tu ky dén kham
vao nam 2007 thi tang t&i 50 lan.2

Tu ky la bénh di truyén da nhan t6 trong dé
yéu t6 di truyén ddng vai tro chinh trong viéc xac
dinh can nguyén bénh, udc tinh khoang 90% cac
trudng hap mac réi loan phd tu ky cd lién quan
dén cac can nguyén di truyén. Dén nay, rat
nhiéu gen lién quan t8i ASD da dugc nghién ciu
nhu MTHFR, RFC, TCN2, COMT, GSTM1, ...
MTHFR C677T va MTHFR A1298C la hai trong s6
cac bién thé di truyén cla gen MTHFR dugc
qguan tam nghién cu nhat hién nay, ca hai da
hinh nay déu cho thay anh hudng gay giam hoat
dé enzym MHTFR trong huyét tuong va c6 moi
lién quan mat thiét véi nguy cé mac va mic do
nang rdi loan phé tu ky.3

V@i vai tro quan trong cla yéu t6 di truyén
trong co ché& bénh sinh gy réi loan phé tu ky,
viéc chdn doan xac dinh nguyén nhan di truyén &
bénh nhan mac rdi loan phd tu ky l1a hét siic can
thiét nhdm phat hién sdm r6i loan phd tu ky &
tré trong giai doan vang cla su’ phat trién, tir dé
c6 nhirng ké hoach diéu tri phu hgp va gitp ich
cho cong tac tu van di truyén. Tuy nhién, trén
thuc t€ hién nay udc tinh khoang 50% bénh
nhan réi loan phd tu ky chua dugc xac dinh
nguyén nhan di truyén. Giai trinh tu thé hé mdi
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(NGS) la mot ky thuat hién dai, cho phép xac
dinh cc bién thé trén khdp cic ving ma hda
protein (WES) va cua vung khong ma hda (WGS)
cta bd gen, qua dé co thé phat hién cac bién thé
da biét, cac bién thé médi cd lién quan dén rdi
loan phd tu ky cling nhu' cac bénh déng méc do
dod cho phép cac bac si 1dm sang dua ra chan
doan phan t&r mot cach hiéu qua vé mat thdi
gian cling nhu chi phi.

1. DOI TUONG VA PHUO'NG PHAP NGHIEN CU'U

1. Poi tugng nghién ciru. Baoi tugng nghién
cru gébm gom 50 tré dugc bac sy chuyén khoa
chan doén xac dinh méc réi loan phé tu ky theo
tiéu chudn DSM — IV: tré cd it nhat 6 dau hiéu,
trong do6: 2 diu hiéu biéu hién khiém khuyét vé
chét lugng quan hé xa hdi; 1 ddu hiéu biéu hién
khiém khuyét vé chat lugng giao ti€p; 1 ddu hiéu
¢6 hanh vi bat thudng.

2. Phuang phap nghién ciru

Thiét k€ nghién clu: Nghién cllu md ta cit
ngang.

Dia diém nghién ctu: B6 mén Y sinh hoc — Di
truyén, Dai hoc Y Ha Nbi.

Thgi gian ti€én hanh nghién clu: TU thang
9/2019 dén thang 12/2020.

Phuang phap x{r ly s6 li€u: SO liéu dugc x{r ly
bdng phan mém SPSS 20.0

Ky thuét xét nghiém: 50 tré dugc chan doan
méc r6i loan phd tu' ky dugc xét nghiém xac dinh
cac dot bién gen MTHFR C677T, MTHFR A1298G
bang ky thuat Real-time PCR, nhiing trudng hap
mang doét bién s& dugc kiém tra lai bang ky thuat
giai trinh tu’ Sanger. Trong s6 nhirng trudng hgp
khong phat hién dot bién gen MTHFR C677T,
MTHFR A1298G bang ky thuat Realtime PCR,
chiing t6i chon ngau nhién 5 trudng hop dé tién
hanh khado sat 3123 bién thé lién quan dén rdi
loan phé tu ky bang ky thuat gidi trinh tu gen
thé hé mdi NGS.

3. Pao dirc nghién ciru. Cac thong tin, s6
li€u nghién cu hoan toan chinh xac, trung thuc,
moi thong tin cd nhan cla bénh nhan déu dugc
gilta bi mat va chi str dung cho muc dich nghién c(u.

. KET QUA NGHIEN CUU
Bang 1. Ty Ié phdn b da hinh C677T cla gen
MTHFR & nhom doi tugng nghién cru

Kiéu gen SG lurgng (n) | Ty Ié (%)
CC 35 70
CT 13 26
T 2 4
CT+TT 15 30
Tong s6 50 100
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Trong s6 50 tré mac réi loan phé tu ky, co 35
tré (70%) cb ki€u gen binh thudng, 15 tré mang
da hinh gen MTHFR C677T trong dé c6 13 tré
(26%) mang kiéu gen dj hgp tir dot bién CT va 2
tré (4%) mang kiéu gen dong hap tir dot bién TT.

Bang 2. Ty Ié phdn b6 da hinh A1298C
cua gen MTHFR & nhom dbi tuong nghién ciu

AC 30 60

CC 6 12

AC+CC 36 72
Tong sé 50 100

Trong s6 50 tré mang réi loan phd tu ky, cb
14 tré (28%) c6 ki€u gen binh thudng, 36 tré
mang da hinh gen MTHFR A1298G, trong dé cé

Kiéu gen S6 lugng (n) Ty 1€ (%) 30 tré (60%) mang ki€u gen di hgp AG va 6 tré
AA 14 28 (12%) mang kiéu gen dong hgp GG.
Bang 3. Két qua giai trinh tu’ gen thé hé moi
Bénh nhan Gen Bién thé Bénh ly lién quan
WNT?2 AA NC_000007.14:9.117279924 ASD
GG NM_014141.6:¢.209926267 | ASD, r6i loan phat tri€n ngbn ngit
1 CNTNAP2 CC NC_000007.14:9.147882527 RGi loan phat trién ngén ngir
AT NM_014141.6:c.208+18133 | ASD, rdi loan phat trién ngén ngir
TT NC_000007.14:9.147829814 RGi loan phat trién ngdn ngilr
NIPA1 GG NC_000015.10:9:22832212 ASD, tam than phan liét
STXBP1 CC NC_000009.12:9.127672093 ASD
2 MLC1 GG NC_000022.11:9.5007991 ASD
EN2 AA NC_000007.14;9.155461298 ASD
CYFIP1 TC NC_000015.10:9.22896157 ASD, tam than phan liét
NIPA1 GG NC_000015.10:9:22832212 ASD, tam than phan liét
3 MLC1 GG NC_000022.11:9.5007991 ASD
EN2 AA  NC_000007.14,;9.155461298 ASD
CYFIP1 TC NC_000015.10:9.22896157 ASD, tam than phan liét
DBH CC NC_00009.12:g.133635393 ASD
SNAP25 TT NC_000020.11:9.10306440 | RGi loan tang dong giam chi y
4 CDH13 AA NC_000022.11:9.34463801 | R®i loan tang dong giam chd y
SCL6A2 GG NC_000016.10:55698033 ASD
SHT1B GG NC_000006.12:77462542 | R®i loan tang dong giam chii v
5 Khong phat hién thdy bién thé di truyén lién quan dén rdi loan pho tu ky

Trong s& 7 tré méac r6i loan phé tu ky khdng
phat hién da hinh gen MTHFR C677T va MTHFR
A1298G bang ky thuat realtime PCR, ching t6i
chon ngau nhién 5 trudng hop tu ky dé tién
hanh giai trinh tu gen thé hé mdi, két qua cho
thdy c6 1 trudng hop khong phat hién bién thé di
truyén va 4 trudng hop phat hién mang bién thé
di truyén lién quan dén rdi loan phé tu ky.

IV. BAN LUAN

Phan bd kiéu gen MTHFR C677T va
MTHFR A1298G & nhém dodi tugng nghién
citu. Trong nghién cu nay, khi tng dung ky
thuat Realtime PCR va ky thudt giai trinh tu
Sanger, ching t6i nhan thdy, trong nhém tré
mac rdi loan phé tu ky, ty 1é phan bd kiéu gen
MTHFR C677T CC/CT/TT la 70%/26%/4%. Két
qua nay la thap han so vdi nghién clru cua Elif
Funda Sener va cdng su: ty I& phan bd kiéu gen
MTHFR 677 CC/CT/TT & tré mé&c rdi loan phd tu
ky lan lugt la 44,9%/ 52%/3,1%,* nghién cliu
cla Farida El-Baz va cong su (2017): ty 1€ phan

b6 kiéu gen MTHFR 677 CC/CT/TT & tré mac roi
loan phd tu ky 13 61,3%/48,4%/12,9%.3

Dadi véi da hinh gen MTHFR A1298C, ching
tdi nhan thay ty I&é phan b ki€u gen AA/AC/CC &
tré mac r6i loan phd tu ky 1a 28%/60%/12%.
Két qua nay la tuong dong vdi nghién clfu cla
tac gia Farida El-Baz va cong su (2017), ty 1é
phan bd ki€u gen AA/AC/CC & tré méc rdi loan
phé tu ky la 22,6%/41,9%/35,5%.3

Két qua giai trinh tu gen thé hé mdi.
Trong s6 7 tré khéng mang da hinh gen MTHFR
C677T va MTHFR A1298G, ching t6i chon ngau
nhién 5 tré ti€n hanh giai trinh tu gen thé hé mdi
NGS. Két quéa cho thdy, trong s6 5 truGng hgp
mé&c rdi loan phé tu ky dugc khao sat 3123 bién
thé di truyén lién quan dén rdi loan phd tu ky
bang ky thudt giai trinh tu’ gen th€ hé mdi NGS,
cd 1 trudng hop khdng phat hién bién thé di
truyén, 4 trudng hgp con lai phat hién thay 15
bién thé di truyén ndm trén cdc gen NIPA1,
STXBP1, MLC1, EN2, CYFIP1, DBH, SNAP25,
CDH13, SCL6A2, SHT18, WNT2, CNTNAP1 (Bang
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3). 4 SNP clia gen CNTNAP1 dugc tim thay &
bénh nhdn mac r6i loan phé tu ky gém
rs7794745, rs2710102, rs2538991, rs851715.
Trong d6 rs7794745 1a bién thé dudc ching
minh c6 kha nang lam tang nguy cd méac rdi loan
phd tu ky Ién 1,55 1an. Ba bién thé con lai dugc
cho la cé lién quan dén r6i loan chifc nang ngon
ngi trong r&i loan phé tu ky véi triéu chiing dién
hinh la ndi I3p lai nhitng tir nglr vd nghia.> Bi€n
thé SNP rs2896218 clia gen WNT2 dugc chiing
minh la cd lién quan mat thiét dén rGi loan lap lai
hanh vi va rdi loan chdm phat tri€én ngdn ngil &
bénh nhan mac réi loan phé tu ky. Cac bién thé
khac nhu bién thé rs1861972 clia gen EN2 dugc
chifng minh gay gidm sy biét hda cua té bao
than kinh, anh hudng dén qua trinh hinh thanh
va phét trién binh thudng cla v3 ndo, lam ting

nguy ¢ méc rdi loan phé tu ky,” bién thé

rs1009153 clia gen CYFIP1 cd lién quan chat ché
v6i nguy cd mac réi loan phd tu ky va tdm than
phan liét.2 Ngoai ra ching toi con phat hién thay
nhiéu bién th€ SNP khac cd lién quan dén rdi
loan phé tu ky va rdi loan tdng dong giam chi y
trén cac gen DBH (rs1611115), SNAP25
(rs1051312), gen HTR1B (rs6296), MLC1,
STXBP1, CDH13, SCL6A2 (rs998424).

V. KET LUAN

Ty I& phan bd ki€u gen MTHFR 677 CC/CT/TT
& tré mac r6i loan phd tu ky 1a 70%/26%/4%.

Ty 1& phén b& ki€u gen MTHFR 1298
AA/AC/CC & tré mac r6i loan phé tu ky la
28%/60%/12%.

Cong nghé gidi trinh tu’ gen thé hé mdi la mot
ky thudt cd gia tri trong chan doan cac nguyén
nhéan di truyén gdy réi loan phé tu ky, dic biét 1a

céc bién thé hiém gap.
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PANH GIA POC TINH CAP, POC TINH BAN TRUONG DIEN
CUA THAO MOC-SV

TOM TAT

Tién hanh nghién clru ddc tinh cap va doc tinh ban
trudng dién cia THAO MOC — SV dugc tién hanh trén
chudt trong phong thi nghiém cho thay: Vai liéu udng
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Tran Trong Dwong*, L& Vin Quan**

THAO MOC - SV tur 346mg/kg den 2076mg/kg khong
gay cac dau hiéu nhiém doc cap tinh hodc chét trén
chuot nh&t tréng. Liéu LD50 cua THAO MOC - sv neu
c6 |a 16n hon 2076mg/kg; Chudt céng tréng uong
THAO MOC - SV 28 ngay Véi 2 liéu 214.52mg/kg va
643,56 mg/kg khdng thdy c6 anh hudng dén chirc
néng tao mau, chirc nang gan va chirc nang than véi
hinh thdi chlfc nang gan va than binh thudng. TU' cac
két qua néu trén, chL'mg toi két Iuén: THAO MOC - SV
la_an toan, khdng gay ddc tinh cdp tinh va ban trudng
dién trén dong vat thuc nghlem

Tur khoa: doc tinh cap; doc tinh ban trudng dién;
THAO MOC SV.



